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Purpose The aim of the present study was to delineate and evaluate the feasibility of a web-based error
reporting system using the International Classification of Patient Safety (ICPS) in a Korean university hospital.
Method Seventy-five staff nurses were encouraged to complete error reports on the website during an 
8-week period from December, 2008 to February, 2009. To solve the research question, χ2 test, t test and
descriptive statistics were used.
Results Of the 75 enrolled participants, 36% (n = 27) completed at least one web-based report during the
8-week period. There were no significant mean differences in demographics and job-related characteristics
between the two groups (compliance group vs. non-compliance group). Error reports were distinguished
between those observed that involved others (77%) and those that involved themselves (23%). The major-
ity of incident types involved medications (60.9%), in particular their administration (77.6% of the medica-
tion errors). About 90% of events caused “no harm and no change in monitoring” or “no harm, but
monitoring initiated or increased”. About 45% percent of errors increased in required resource allocation
for patients (13.1/10,000 patient-days) and 33.9% of errors augmented to a “formal complaint” (9.8/10,000
patient-days).
Conclusion The web-based error reporting system using ICPS proved to be an easy, feasible system for
hospitals in Korea. This system will be helpful for inducing general agreement upon errors within clinical
nursing practice and bring more attention to any errors made or near misses. Also, it will be able to ame-
liorate the punitive culture for errors and transform error reporting into a habit for healthcare providers.
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INTRODUCTION
Patient safety has gained widespread attention in the
last decade (Throckmorton & Etchegaray, 2007).
Available methods for monitoring patient safety 
in hospitals include error reporting, direct obser-
vation, and reviews of medical charts or computer-
ized databases. However, direct observation may be
Received: August 31, 2009 Revised: September 4, 2009 Accepted: November 25, 2009
prohibitively expensive for monitoring (Flynn, Barker,
Pepper, Bates, & Mikeal, 2002). Chart review may
limit detection due to deficiencies of retrospective
documentation (Bates et al., 1995). Error reporting
is a key element for examining and improving pa-
tient safety in many studies (Mekhjian, Bentley,
Ahmand, & Marsh, 2004; Suresh et al., 2004). Ac-
cording to an analysis of 92,547 reports from 26
acute care hospitals (Milch et al., 2006), patient safety
reports gave detailed information about the type
and frequency of error including near miss. Further-
more, 73% of error reports were in accordance with
chart review (Weingart, Callanan, & Aronson, 2001),
played a key role in auditing errors and were re-
garded as a window of patient safety.
For an organization to effectively guarantee pa-
tient safety by reducing the recurrence of errors,
it is essential to understand the tendencies and
characteristics of errors. Web-based error reporting 
systems have been used in clinical environments
within many countries, including the United States,
Australia, and England since the 1990s (Beckmann 
et al., 1996; Donchin et al., 1995;Wright, MacKenzie,
& Buchan, 1991). There has been a rapid increase in
publications, but interpretation and comparison have
been compromised by a lack of common language.
The consistent use of terms and concepts, in con-
junction with comprehension, will pave the way for
researchers to understand each other’s work, and
will facilitate the systematic collection, aggregation
and analysis of relevant information from all avail-
able sources (Runciman et al., 2006). To address
this need, the International Classification for Pa-
tient Safety (ICPS) was developed through the
launch of the World Alliance for Patient Safety 
of the World Health Organization (World Health
Organization, 2007).
There were three reasons for developing the
ICPS: first, developing a framework that empha-
sized prevention, detection and reduction of risk;
second, identifying the concepts of errors; and third,
delineating conceptual definitions and preferred
terms in hospitals (World Alliance for Patient Safety,
2007). World Health Organization and the Joint
Commission explored the state of patient safety
taxonomies, classifications and terminologies and
established the World Alliance for Patient Safety 
in 2004 (World Health Organization, 2007) and
also developed the ICPS containing 10 classes, 48
key concepts and preferred terms for their concepts
based upon various references such as the American
event taxonomy, national reporting system of the
United Kingdom, and the Australian incident re-
porting system. ICPS was tested for global relevance
and acceptability through an international consulta-
tion using a Delphi survey and proved its validity
after linguistic and cultural evaluation using field
tests from 2006 to 2009 (World Alliance for Patient
Safety).
Although the ICPS has been driven gradually to
produce a well-shaped classification for error re-
porting systems, there are several limitations for its
application as a web-based error reporting system in
Korea. One of them is the feasibility of a web-based
reporting system itself. Because Korean culture is
organization-centered rather than individual-centered,
reporting errors of another person is regarded as a
betrayal of their organization and colleagues. Only
3% of hospitals use their Hospital Information Sys-
tem for medical error reporting (Kim & Bates,
2006), which shows poor implementation as a report-
ing system. Although it has an increasing number of
clinical applications, the use of a web-based error
reporting system is still not a requirement. There-
fore, we cannot rule out the unacceptability of a
web-based error reporting system for Korean culture.
Second, is the feasibility of concepts and terminol-
ogy of the ICPS. The ICPS is very comprehensive
owing to its development for all ranges of health-
care in various countries (World Alliance for Patient
Safety, 2007). However, having this wide range of
concepts and terminologies means the ICPS does
not reflect the unique Korean clinical situation.
Therefore, it is necessary to provide practical evi-
dence verifying the comprehension of ICPS in
Korea.
To illustrate the feasibility of a web-based re-
porting system using the ICPS, we analyzed the
completed errors from the reporting system among
Korean nurses in a university hospital.
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METHODS
Setting and samples
We conducted a cross-sectional study to examine the
feasibility of a web-based reporting system using
ICPS in a hospital in Korea. Ninety-one nurses from
nine units in a university hospital located in Busan
were recruited as participants. After 16 dropouts
occurred, a total of 75 nurses were contacted to dis-
tribute the questionnaires. The inclusion criteria of
the subjects were: (a) participants of an “error killer
program”; and (b) having between 1 month and 10
years work experience. We calculated the approxi-
mate sample size considering the statistics in this
study (χ2 test and t test) using the simplified method
of Denise (1996). The minimum required sample
size in each group was 25; therefore 27 nurses in
the error reporting compliance group of this study
achieved the desired power. Nurses were encour-
aged to report errors that they observed comprising
errors or near misses which involved others or
themselves in nursing practice. Although units were
recruited by the unit manager, nurse participation
in each unit was strictly voluntary.
Procedures
We constituted the actual error reporting environ-
ment named as “error killer program” which con-
tained the web-based error reporting system (www.
errorkiller.co.kr), the education for providing infor-
mation on errors, public relations, and rewards to
promote reporting behavior. We describe only the
development and application of the web-based error
reporting system.
Content development
The reporting system consisted of three standardized
screens on a web-site (www.errorkiller.co.kr) and was
designed to extract some key classes from the ICPS.
The conceptual framework for the ICPS is shown in
Figure 1. ICPS included 10 classes: patient character-
istics; incident characteristics; incident type; detection;
Web-based Reporting System Using ICPS
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Figure 1. Error reporting tool using ICPS (International Classification of Patient Safety).
mitigating factors; contributing factors; patient out-
come; organizational outcome; ameliorating action;
and actions taken to reduce risk. In this study, six
classes as patient’s characteristics (sex, age and diag-
nosis) and incident characteristics (time, involved
personnel), as well as incident type, contributing fac-
tors, patient outcome and organizational outcome
were extracted and modified for convenience and
feasibility (Figure 1). One nursing professor and two
nurses with 10 years nursing experience and a mas-
ter’s degree proved content validity in the view of
objectivity and neutrality of terminology, as well as
observation ability using a 4-Likert scale.
Specific definitions of incidents as errors and
near misses in nursing practice were made a priori.
Operational definitions of errors and near misses in
nursing practice were defined as observed behaviors
by nursing staff in the field of nursing. Error is fail-
ure of a planned nursing or medical treatment to be
completed as intended or the use of a wrong plan to
achieve a purpose. A near miss is an act of commis-
sion or omission that could have caused harm to pa-
tients or not (Kim, 2006; World Alliance for Patient
Safety, 2007).
Incident type means “a descriptive term for 
a category made up of incidents of a common na-
ture grouped because of shared, agreed features”.
The ICPS contained 15 kinds of incident types in-
cluding clinical administration, clinical procedure
documentation, infection, medication, blood, nu-
trition, oxygen, equipment, patient behavior, fall,
patient accidents, infrastructure, resources and pa-
thology. We selected four common incident types in
this study, based on a descriptive study of medical
and nursing errors from a previous study: (a) med-
ication error (event related to prescribing, dispens-
ing, recording, administration and education) (Kim,
Hwang, Kim & Oh, 1998); (b) aseptic technique
error (including hand sanitation, intravenous ther-
apy, management of Foley catheterization and ster-
ilization of goods) (Kim & Cho, 1997; Shaw, Drever,
Hughes, Osborn & Williams, 2005); (c) falls (Kim,
Lee & Eom, 2008); or (d) others (event related to
pressure ulcer, use of restraint, delayed treatment,
burns, etc.).
Contributing factors were defined as “a circum-
stance, action or influence which was thought to
have played a part in the origin or development 
of an incident, or that increased the risk of an in-
cident”. There were five factors, not only staff 
factors and patient factors, but also work, organiza-
tional and external factors in the ICPS. Staff and
patient factors had seven sub-categories and 2–14
examples in each sub-category. We picked out three
factors: (a) staff factors (5 examples), (b) patient
factors (6 examples), and (c) organizational and
work environment factors (2 examples). The exam-
ples of staff factors were composed of “slip/lapse
error/absentmindedness/forgetfulness”, “lack of per-
ception or understanding of treatment”, “violation of
rule”, “communication problem with staff or patient”,
and “emotional problem”. Patient factors consisted of
six examples: “lack of perception or understanding
of treatment”, “communication problem with staff”,
“pathophysiological problem”, “emotional problem”,
and “violation of rule”. Organizational and work en-
vironmental factors consisted of “overwork” and
“defect of physical environment and infrastructure”.
Multiple choices in this section were permitted.
Patient and organizational outcomes were de-
fined as “the impact upon patients and organization
which are wholly or partially attributable to an in-
cident”. Patient outcomes were classified into six
categories: “no harm and no change in monitoring”,
“no harm, but monitoring initiated or increased”,
“temporary harm not requiring additional treatment”,
“temporary harm, minimal treatment required”, “per-
manent harm”, and “life threatening”. The organiza-
tion outcome was also made up of six categories:
“increase in required resource allocation for patient”,
“formal complaint”, “damaged reputation”, “property
damage”, “media attention”, and “legal ramifications”.
Construction and application
Software for a web-based error reporting tool was
developed by a computer programmer using a web
hosting company “cafe 24 (www.cafe24.com)”. The
preparation tool was PHP (The PHP Group), Ajax,
and the open source data base MySQL. We evalu-
ated all reported errors from nine units in a university
C.H. Kim, M. Kim
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hospital throughout the web-based error reporting
system during an 8-week period from December,
2008 to February, 2009. Any participants could
login to the system securely to submit a report. The
reporting process took an average of 5–10 minutes
to complete. No participants were permitted access
to previously reported errors.
Statistical analysis
All statistical calculations were performed using
SPSS version 12.0 (SPSS Inc., Chicago, IL, USA).
Statistical analysis was carried out as two-tailed
tests, using an alpha level of .05 for determining sig-
nificance. To determine statistically significant dif-
ferences between participants’ groups, χ2 test and 
t test were used. We calculated the cumulative error
reporting rate using a cumulative incidence rate
concept in epidemiology (Kim, 2002). The denomi-
nator of the cumulative error reporting rate was the
sum of the hospitalized patients per day during the
research period in each unit. The numerator was
the sum of the reported errors, and this probability
value was multiplied by 10,000 as population unit.
Descriptive statistics of reporting rates were com-
pleted to examine the types, contributing factors
and results of medical errors.
Ethical considerations
We conducted this study after obtaining approval
from the Pusan National University Hospital’s Insti-
tutional Review Board. Participants were given an
introduction to the aims of the study and written
consent was obtained.They were assured of anonymity
and confidentiality for error reporting and given the
option of not participating if they wished.
RESULTS
Demographics and job-related characteristics of
participants
Of the 75 enrolled participants, 36% (n = 27) com-
pleted at least one report during the 8-week period
(Table 1). All participants were women and staff
nurses, and 93.3% were aged in their twenties 
(M = 25 years). About 70% of the participants had a
Bachelor’s degree or above. The mean duration 
of their total nursing experience was 27.65 months
(> 2 years), and 85.3% of respondents had less than
5 years of nursing experience. They had worked in
their current unit for an average of 23.49 months.
About 61% had never had to complete an error re-
port. Participants slept for approximately 7 hours per
day, and had more than five night shifts per month.
There were no significant mean differences in demo-
graphics and job-related characteristics between the
two groups (reporting compliance group vs. non-
compliance group).
Characteristics of reported errors
A total of 75.4 errors/10,000 patient-days were sub-
mitted. Error reports were distinguished between
those observed that involved others (77%) and those
that involved themselves (23%). Reported errors
were predominantly made by nurses, not by doctors
or other healthcare professionals. The majority of in-
cident types were medication-related errors (60.9%),
in particular its administration (77.6% of the med-
ication errors). Twenty-three percent of reported
errors were others, which consisted of delayed treat-
ment, offering of meals, burns and so on (Table 2).
Factors associated with the incidence of errors in-
cluded “slip/lapse error/absentmindedness/forget-
fulness” (36.7%) in the healthcare provider factor,
“lack of perception or understanding of treatment”
(37.5%) in the patient factor, and “work load”
(90.2%) in the organization/work environmental
factor (Table 3). About 90% of errors caused “no
harm and no change in monitoring” and “no harm, but
monitoring initiated or increased”. Forty-five point
two percent of errors increased the required resource
allocation for a patient (13.1/10,000 patient-days)
and 33.9% of errors augmented to a “formal com-
plaint” (9.8/10,000 patient-days).
DISCUSSION
This study was carried out to evaluate the feasibility
of a web-based error reporting system using ICPS 
Web-based Reporting System Using ICPS
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in a hospital setting in Korea. The reporting compli-
ance group included 36% of participants. According
to the study by M. S. Kim (2006), nurses having 3–4
years of nursing experience reported 44% of total
reported errors. Because more nursing experience
results in more critical thinking and more responsi-
bility for improving patient safety, it was considered
an important factor for reporting errors. Excessive
sleepiness on duty, associated with sleep depriva-
tion (Lokley et al., 2007) and overnight work
(Berger & Hobbs, 2006) also affected the healthcare
provider’s performance and maintenance of patient
safety. However, in this study, demographics and
job-related characteristics were not significantly 
different between the compliance group and the
non-compliance group.
We found four characteristics of a web-based
error reporting system using ICPS in this study.
First, it could be implemented as a feasible system
for hospitals in Korea if it was continuously up-
dated. During the first week, participants seemed 
to be unfamiliar with the reporting system because
little was reported during this period. Even though
six classes were extracted from the 10 classes of
reporting contents in the ICPS, participants felt a
burden to report because there were more ques-
tionnaires than those in their previous reporting
system. From the second week, they often visited
C.H. Kim, M. Kim
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Table 1
Demographics and Job-related Characteristics Between Compliance and Non-compliance Groups
Compliance of error reporting
Total (N = 75)
No (n = 48) Yes (n = 27)
χ2/t p
Age (years)
21–25 43 (57.3) 28 (65.1) 15 (34.9)
26–30 27 (36.0) 18 (66.7) 9 (33.3)
31–35 5 (6.7) 2 (40.0) 3 (60.0)
(M ± SD) 25.04 ± 3.33 24.67 ± 2.90 25.70 ± 3.82 1.30 .197
Educational level
Diploma 23 (30.7) 17 (73.9) 6 (26.1) 1.42 .301
≥ Bachelor 52 (69.3) 31 (59.6) 21 (40.4)
Total experience in nursing
< 1 year 31 (41.3) 23 (74.2) 8 (25.8)
1–5 years 33 (44.0) 21 (63.6) 12 (36.4)
> 5 years 11 (14.7) 4 (36.4) 7 (63.6)
M ± SD (months) 27.65 ± 28.15 22.92 ± 23.60 36.07 ± 33.67 −1.80 .080
Experience in current unit
< 1 year 34 (45.3) 25 (73.5) 9 (26.5)
1–5 years 34 (45.3) 21 (61.8) 13 (38.2)
> 5 years 7 (9.3) 2 (28.6) 5 (71.4)
Mean ± SD (months) 23.49 ± 21.99 19.44 ± 17.89 30.70 ± 26.73 −1.96 .057
Previous experience of 
error reporting
Yes 29 (38.7) 19 (65.5) 10 (34.5) 0.05 .514
No 46 (61.3) 29 (63.0) 17 (37.0)
Sleep M ± SD (hours/day) 7.05 ± 1.29 7.01 ± 1.27 7.13 ± 1.35 −0.38 .704
Night shifts M ± SD (number/month) 5.57 ± 1.42 5.65 ± 0.93 5.44 ± 2.03 0.49 .629
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the reporting system and voluntarily reported errors
much more than before. It is difficult to compare
directly the number of reports in this study to re-
sults of previous studies due to the difference in the
calculating methods that were used in each one.
Reporting rates were 75.4 errors per 10,000 patient-
days during the 8-week period, which was obvi-
ously a higher reporting rate than the study which
showed that 87 errors were reported over 13 months
(Flaatten & Hevroy, 1999). Therefore, continuous
application of the web-based reporting system and
a more appropriate modification of the ICPS will
give us a better reporting rate, as well as a more
comfortable reporting system.
Second, this system will be helpful for producing
a general agreement upon errors within clinical
nursing practice. Incident types of the ICPS were
remarkably varied as there were 15 categories con-
taining their own sub-categories, but we extracted
four main categories to make the system simpler
and more feasible for use in a hospital in Korea.
Four spectrums of incident types were constructed
as medication, aseptic technique, fall and others
based on numerous pieces of literature. About 61%
of reported errors were medication errors (45.9/
10,000 patient-days), and 77.6% happened in the
administration stage. Others (17.8/10,000 patient-
days) and aseptic technique related errors (9.8/
10,000 patient-days) were next in order. There is
currently no general agreement about classes and
meanings of errors or near misses in Korea (Kim,
2006). General agreement of errors is critical for
nurses to have more observation chances and to per-
ceive the importance of error reporting.These results
would provide clear evidence for building incident
types within Korean clinical nursing practice, which
could be a rational base for development of a
Korean-tailored ICPS.
Third, a web-based reporting system using ICPS
will enable us to pay more attention to errors and
near misses. A high reporting rate may not neces-
sarily mean that the level of patient safety is poor.
Our data demonstrated that the higher reporting
rate was largely accounted for by a higher observation
rate (Dollarhide, Rutledge, Weinger, & Dresselhaus,
Web-based Reporting System Using ICPS
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Table 2
Incident Types of Clinical Nursing Errors
Contents
Reported rate
(n/10,000 patient-days)
%
Medication 45.9 60.9
Administration 35.6 77.6
Time 13.6 38.2
Dose 9.4 26.3
Drug 7.5 21.0
Patient 3.3 9.2
Route 1.9 5.3
Prescription 4.7 10.1
Dispensing 1.9 4.1
Documentation 0 0.0
Education 3.7 8.2
Aseptic technique 9.8 13.0
Intravenous therapy 6.1 61.9
Management of 2.3 23.8
Foley catheter
Hand sanitation 0.9 9.5
Management of 0.5 4.8
sterile goods
Fall 1.9 2.5
Type of fall
Slip down 0.9 50.0
Collapse 0.5 25.0
Loss of balance 0.5 25.0
Place
Aisle 0.9 50.0
Room 0.5 25.0
Others 0.5 25.0
Cause
Slippery load 0.9 50.0
Dizziness 0.5 25.0
Others 0.5 25.0
Others 17.8 23.6
Delayed treatment 11.2 63.2
Offering meal 3.7 21.1
Burn 0.9 5.2
Management of 0.5 2.6
specimen
Pressure ulcer 0.5 2.6
Using restraint 0.5 2.6
Notify 0.5 2.6
2007) and a greater amount of interventions being
performed by nurses (Thompson & Dowding, 2004).
We must show concern about a small portion of
errors because they could have a great negative 
impact on patient safety. For example, minor falls
were reported as 1.9 errors per 10,000 patient-days,
but the patient outcome was terrible because it 
prolonged the duration of hospitalization and 
C.H. Kim, M. Kim
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Table 3
Contributing Factors and Outcome of Errors
Contents
Reported rate
%
(n/10,000 patient-days)
Contributing factors
Staff
Slip/lapse error/absent-mindedness/forgetfulness 25.7 36.7
Lack of perception or understanding of treatment 15.9 22.7
Violation of rule 10.3 14.7
Others 10.3 14.7
Communication problem with staff or patient 7.0 10.0
Emotional problem 0.9 1.3
Patient
Lack of perception or understanding of treatment 2.8 37.5
Communication problem with staff 1.4 18.8
Pathophysiological problem 1.4 18.8
Slip/lapse error/absentmindedness/forgetfulness 0.9 12.5
Emotional problem 0.5 6.3
Others 0.5 6.3
Violation of rule 0.0 0.0
Organization/work environmental factors
Over-worked 17.3 90.2
Others 1.9 7.4
Defect of physical environment/infrastructure 0.5 2.4
Outcome
Patient outcome
No harm and no change in monitoring 31.3 50.0
No harm, but monitoring initiated or increased 24.8 39.6
Temporary harm not requiring additional treatment 2.8 4.5
Temporary harm, minimal treatment required 3.7 6.0
Permanent harm 0.0 0.0
Life threatening 0.0 0.0
Organizational outcome
Increase in required resource allocation for patient 13.1 45.2
(increased length of stay, additional treatment)
Formal complaint 9.8 33.9
Damaged reputation 3.3 11.3
Property damage 2.3 8.1
Media attention 0.5 1.6
Legal ramifications 0.0 0.0
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increased medical costs.According to a previous study
(Morimoto, Gandhi, Seger, Hsieh, & Bates, 2004),
near misses are important components of successful
reporting systems, as those occur at a greater fre-
quency and allow for quantitative analysis. Conse-
quently, errors and near misses can give us detailed
information about patient safety improvement
strategies.
Finally, it will be possible to ameliorate a puni-
tive culture for errors and encourage healthcare pro-
viders to get into the habit of error reporting. The
main results of reported errors (about 90%) were “no
harm and no change in patient monitoring”, which
meant almost all of the reported errors were near
misses. Kagan and Barnoy (2008) found that when
there was a higher error frequency, more errors went
unreported. The main reason for under-reporting
errors is a punitive environment that promotes fear
and blame. Emphasizing the reporting of a near
miss tends to improve the punitive culture when
harmful errors do occur (Firth-Cozens, 2002), and
promotes reciprocal interactive communication with
organizational trust (Firth-Cozens, 2004). There-
fore, a web-based error reporting system should be
used to integrate reporting into quality improvement
processes that focus on blame-free and non-punitive
cultures.
Our study has several limitations. First, general-
izing the findings to other institutions would be lim-
ited as the study participants were recruited from
nine units in one hospital. As reporting participa-
tion was voluntary, the frequency of errors or near
misses reported does not represent the true inci-
dence of errors in the hospital. Second, it is difficult
to evaluate the adaptability of the whole ICPS con-
ceptual framework because the study used a modi-
fied and extracted version of ICPS.Therefore, because
the results of this study did not reflect perfectly the
contents and characteristics of ICPS, repetitive re-
search should be performed. Aside from these limi-
tations, a web-based error reporting system using
ICPS may prove to be an effective complement to
patient safety improvement. Future studies should
continue to evaluate the modified ICPS in regards
to its appropriateness to Korean culture.
CONCLUSION
A web-based error reporting system using ICPS is a
feasible system for hospitals in Korea if it is contin-
uously modified and updated. This system will help
to induce a general agreement upon errors and bring
more attention to errors and near misses. In addition,
it will create a blame-free and non-punitive culture
for error-reporting behavior, and ultimately improve
patient safety. Therefore, further research is needed
for the development of a web-based error reporting
system using ICPS to guarantee patient safety in
Korea.
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